Electromyographic patterns and knee joint kinematics during walking at various speeds.
We investigated surface electromyographic (EMG) patterns and knee joint kinematics when the speed of walking was increased from 3.5 to 5.0 km/h on horizontal and inclined (25%) treadmill. The EMG signals from six lower limb muscles (sartorius, gluteus maximus, biceps femoris, vastus lateralis, gastrocnemius lateralis, and tibialis anterior) were recorded from 10 subjects. The knee joint flexion/extension angle was measured by a goniometer. The mean EMG amplitudes, peak EMG amplitude, and EMG profiles were calculated for the muscles for each stride, together with the knee joint angle, knee joint angular velocity, and knee joint angular acceleration. The modulations created in the mean and peak EMG amplitudes by changing the walking speed were different for the muscles tested. The peak knee joint angle, velocity, and acceleration were enhanced as the walking speed was increased. An increase in speed for both horizontal and uphill walking did not change the shape of the EMG profile or the shape of the knee joint kinematic profiles, indicating that the central nervous system (CNS) tends to maintain the shape of the knee joint movement pattern despite substantial changes in EMG amplitude.